Effects of environmental osmolality on release of prolactin, growth hormone and ACTH from the tilapia pituitary.
Prolactin (PRL) plays a central role in freshwater (FW) adaptation in teleost fish. Evidence now suggests that growth hormone (GH) acts in the seawater (SW) adaptation in at least some euryhaline fish. Reflecting its important role in FW adaptation, plasma levels of PRL(188) and PRL(177) are higher in tilapia (Oreochromis mossambicus) adapted to FW than in those adapted to SW. A transient but significant increase in plasma GH was observed 6h after transfer from FW to SW. Elevated plasma PRL levels were seen in association with reductions in plasma osmolality after blood withdrawal in FW fish whereas no significant change was seen in plasma GH levels. When pituitaries from FW tilapia were incubated for 7 days, secretion of both PRLs was significantly greater in hyposmotic medium than in hyperosmotic medium for the first 24h. Secretion of GH from the same pituitary was relatively low during this period compared with PRL secretion. No consistent effect of medium osmolality on GH release was seen for the first day, but its cumulative release was increased significantly in hyperosmotic medium after 2 days and thereafter. On the other hand, ACTH release was extremely low compared with the secretion of PRLs and GH and there was no consistent effect of medium osmolality. These results indicate that PRL release from the tilapia pituitary is stimulated both in vivo and in vitro as extracellular osmolality is reduced, whereas the secretion of GH increases temporarily when osmolality is increased. ACTH seems to be relatively insensitive to the changes in environmental osmolality.